Objectives: There is limited literature about physicians' adherence to 2010 Centers for Disease Control and Prevention (CDC) Sexually Transmitted Diseases Treatment Guidelines specific to specimen collection testing methods in adolescent females in the emergency setting is limited. The objectives are to (1) determine physician adherence to CDC guidelines for specimen collection/testing for chlamydia and gonorrhea, (2) determine physician characteristics associated with guideline adherence, and (3) describe physicians' knowledge of expedited partner therapy (EPT) laws.
S
exually transmitted infections (STIs) are a significant problem among adolescents that may result in considerable morbidity if left untreated. Half of all new cases of STIs diagnosed each year are among adolescents aged 15 to 24 years. 1 The Centers for Disease Control and Prevention (CDC) Sexually Transmitted Diseases Treatment Guidelines contain information on target populations, specimen testing/collection, and treatment. 2 The optimal specimen for chlamydia and gonorrhea testing in females is a provider or self-collected vaginal swab. 2, 3 A first void urine is acceptable, but will detect about 10% fewer infections. [2] [3] [4] Cervical swabs requiring a more invasive speculum examination, although still acceptable, are no longer routinely recommended, and their use should be limited. 2, 3, 5 Indications for a speculum examination include lower abdominal pain and persistent vaginal discharge (Table 1) . 6 The recommended test is nucleic acid amplification testing (NAAT) because it is more accurate than traditional cultures for detecting chlamydia and gonorrhea genital tract infections. [2] [3] [4] Optimal STI treatment is critical for adolescent females, given the serious health consequences of untreated infections that include pelvic inflammatory disease and infertility. Adolescents are also known to have high rates of reinfection that are independently associated with the failure to treat their sexual partners. 7, 8 Providers should discuss with their adolescent patients the treatment of their sexual partners. In 2006, the CDC recommended expedited partner therapy (EPT) for the treatment of heterosexual partners in the past 60 days of patients diagnosed with chlamydia and/or gonorrhea when it is unlikely the partner will seek care. 2, 9 Expedited partner therapy has been associated with decreased gonorrheal or chlamydial infections in the index patient at follow-up compared with standard referral requiring patients to notify partners themselves. 10 Although state statutes vary regarding this practice, EPT allows providers to either prescribe or dispense medication to their patients to give to their sexual partners without the provider ever examining the partner. 9, 11 Millions of adolescents use the emergency department (ED) as their primary site for health care. 12 From 1997 to 2007, ED use increased by 22% among those younger than 18 years. 13 Furthermore, ED utilization increases with increasing adolescent age, especially among females with genitourinary complaints.
14 Recent literature estimates the prevalence rate of asymptomatic chlamydia or gonorrhea infections in pediatric ED to be about 5% and as high as 26% in symptomatic females. [15] [16] [17] [18] Prior research shows it is acceptable and feasible to provide some routine screening in the ED and thus STI screening in the ED may become standard care. [18] [19] [20] The combination of high burden of adolescent STIs, increasing ED use, and push for using the ED to screen asymptomatic patients positions physicians practicing in the pediatric emergency setting to be leaders in improving the testing and treatment of STIs. Doing so requires knowledge of the STI guidelines and proper adherence from physicians.
Translation of CDC recommendations into clinical practice has been shown to be inadequate. [21] [22] [23] Sexually transmitted infection screening is infrequently performed in pediatric primary care clinics and a study of emergency medicine providers found only 24% adhered to the CDC pelvic inflammatory disease treatment guidelines in females 12 years or older. 21, 23 It is not known if physicians practicing pediatric emergency medicine adhere to the specimen collection/testing method portion of the 2010 CDC Sexually Transmitted Diseases Treatment Guidelines (referred throughout as STI collection/testing guidelines) for chlamydia and gonorrhea in adolescent females.
The primary objective of this study is to determine adherence to the STI collection/testing guidelines for chlamydia and use of EPT in adolescent females by physicians practicing in the pediatric emergency setting. Secondary objectives are to determine physician characteristics associated with adherence to the STI collection/testing guidelines and physician knowledge of state EPT laws.
METHODS
This is a national, anonymous, cross-sectional internet-based survey of physicians providing emergency medical care for adolescents. The institutional review board of Children's Hospital of Wisconsin approved this study. Qualtrics (www.qualtrics.com), an internet based survey tool, was used to create the survey, which was selected and approved by the American Academy of Pediatrics (AAP) Section of Emergency Medicine (SOEM). Any AAP member with an interest in pediatric emergency medicine can be part of the AAP SOEM, therefore respondents included pediatric emergency medicine physicians, emergency medicine physicians, and general pediatricians, but membership is not limited to these specialties. As primary recruitment, the survey link was emailed to physician members of the AAP SOEM. Over a 9-week period (April-June 2013), participants received the initial recruitment email in addition to 2 more reminders. As a secondary recruitment method, 19 colleagues practicing in pediatric EDs from across the United States were asked to email the survey link to their practice partners; 242 survey links were distributed to 11 institutions (Fig. 1 ). Physicians were asked to complete the survey if they had not previously done so through the AAP SOEM. This secondary recruitment period (July-September 2013) was also 9 weeks and was performed in a similar manner. Inclusion criteria were (1) English-speaking physician and (2) provide care for adolescent females requiring assessment for chlamydia/gonorrhea. Resident physicians and students were excluded from the study population. Incomplete responses (surveys with three or fewer questions answered) and those from respondents outside the United States were excluded from analysis.
The 10-minute, multiple choice 24-question survey was designed to query adherence with the STI collection/testing guidelines and use of EPT. Survey ideas and concepts were generated and categorized into 4 domains: specimen collection, specimen testing, use of EPT and EPT laws. After eliminating redundant items, the survey was formatted to develop succinct stems and appropriate response formats. 24 Face validity of the survey was affirmed by a multidisciplinary team of experts in the field, and ease of use and readability was pilot tested with 10 pediatricians. The survey included demographic questions and 4 different clinical adolescent scenarios with questions regarding the providers' choice of specimen collection method and testing, as well as knowledge and use of EPT (Appendix A, Supplemental Digital Content, http://links.lww.com/PEC/A134). In all scenarios, the female adolescent patient had sex with 1 male partner with intermittent condom use. Scenarios differed by age of the patient and presence of acute discharge in either the patient or partner. Adherence to the STI collection/testing guidelines was defined as obtaining either a vaginal swab (provider or self-collected) or a urine sample and performance of a NAAT. Because obtaining a cervical swab is not routinely recommended, and performing a culture is not the standard, for purposes of this study, they were considered wrong answers. The survey had polymerase chain reaction (PCR) in the answer instead of NAAT. Polymerase chain reaction is a common NAAT and will therefore be referred to NAAT throughout. Participants were only allowed to select 1 answer per question, but could skip questions if desired. At the completion of the survey, participants were provided a summary of the STI collection/testing and EPT recommendations to facilitate advancement of provider's practice.
Descriptive statistics were performed to summarize demographic variables, adherence to the STI collection/testing guidelines and use/knowledge of EPT. Use of EPT was not analyzed with adherence to the STI collection/testing guidelines. Physician subgroups of interest included gender, years in practice (≤7 years or ≥8 years), practice type (academic or private), and geographical region (per United States region census). 25 To determine the accuracy of the EPT knowledge questions, participants were analyzed according to the legal status of EPT in their state (ie, permissible, prohibited, or potentially allowable). Respondents residing in "potentially allowable" states were excluded because the only survey answers allowed were "allowed," "not allowed," or "do not know." χ 2 test was used to compare categorical variables and in cases of low frequency of groups, Fisher exact test was used for comparison (SAS V 9.2, Cary, IN). An α of 0.05 was used for all statistical calculations.
RESULTS
Two hundred fifty-seven (22.3%) responded to the survey, although 23 incomplete (three or less questions answered) surveys and 3 surveys from respondents outside the United States were excluded from the analysis. Two hundred thirty-one surveys were included in the data analysis. Respondent characteristics are described in Table 2 with representation by gender, years in practice, practice type, and region of the United States. Almost all the physicians were pediatric trained (96.9%) and practiced in a children's or general ED (96.9%).
Physician management of each scenario is presented in Table 3 . Adherence to the STI collection/testing guidelines for asymptomatic females aged 14 and 18 years were 87.4% and 85.6%, respectively. Adherence was lower if the partner reported symptoms (85.6% vs 70.4%, P < 0.001) and was significantly lower when the patient developed vaginal discharge (85.6% vs 37.4%, P < 0.001). Use of the cervical swab specimen was the most common response that did not adhere to the STI collection/testing guidelines. Sixty-one percent of physicians obtained a cervical swab when the patient was symptomatic with acute vaginal discharge. Prescription of EPT was consistently low in each scenario; 15.4% of symptomatic patients were prescribed EPT.
No significant difference in proportion of physicians that adhered to the STI collection/testing guidelines was found when comparing subgroups by gender, years in practice, practice type, or geographical region there was (Table 4 ). There was no difference in the proportion of physicians prescribing EPT by gender, years in practice, and practice type ( Table 5 ). The proportion of Respondents practicing in an academic setting were more likely to self-report knowledge of state EPT laws compared to those in private practice (33.2% vs 13.3%, P = 0.03). There was no difference in knowledge of EPT when comparing provider gender (P = 0.29), years in practice (P = 0.22), or region (P = 0.57). We evaluated the accuracy of the 68 participants that reported knowledge of their state's EPT laws. Thirteen were excluded from this analysis, 3 did not report a state and 10 live in states in which EPT is "potentially allowable," therefore accuracy could not be determined. Fifty-five participants were included in this analysis. 
DISCUSSION
This study demonstrated adherence to the STI collection/ testing guidelines by physicians in the pediatric emergency setting was poor for symptomatic adolescent female patients. Use of a cervical swab instead of a vaginal swab or urine sample was the most common reason for lack of adherence. This is noteworthy because vaginal swabs are as accurate for diagnosis as cervical swabs and are less invasive and anxiety provoking to adolescents. 4, 26 The high prevalence of chlamydia/gonorrhea among symptomatic adolescent females in the ED and push for screening in the ED highlights the importance of improved STI collection/ testing guideline adherence and increased use of EPT. 15, 17, 18 Comparison of physician subgroups found no differences in the STI collection/testing guideline adherence. Review of previous literature, including the use of emergency contraception among physicians in the emergency setting, does not show any consistent trends in adherence to guidelines based on provider characteristics, such as gender, years in practice, geographical region, or practice type. 21, [27] [28] [29] Therefore, our results are not unexpected and support the use of broadly implemented interventions to improve collection/testing adherence instead of targeting specific subgroups.
A lag in knowledge translation may be one reason for discrepancy between the guideline recommendations and the reported physician practice. Knowledge translation is defined as "a dynamic and iterative process that includes the synthesis, dissemination, exchange, and ethically sound application of knowledge to improve the health of patients, provide more effective health services and products, and strengthen the health care system," by the Canadian Institutes of Health Research. 30 These findings are consistent with the Institute of Health report that it takes 17 years for new knowledge to be translated into clinical practice. 31 Prior studies have shown lack of adherence may be multifactorial including a lack of knowledge of the updated guidelines, derivation of guidelines outside of emergency medicine, distrust/disagreement with the recommended collection/testing methods and EPT, multiple/ complex recommendation, and hesitancy to change. 22, [32] [33] [34] [35] [36] Although our study did not specifically address why there is a lack of adherence to the guidelines, it is not unreasonable to assume these factors play a role in our participant adherence.
Although EPT is effective and supported by the CDC, AAP, Society for Adolescent Health and Medicine, and the American College of Obstetrics and Gynecology, 9,37-39 our study highlighted that the physicians we studied rarely prescribe EPT. During study recruitment, EPT was permissible in 32 states by law, potentially allowed in 11 states including District of Columbia, and prohibited in 7 states. 11 Cramer et al 40 used data from the STI Surveillance Network and found 9.5% of patients eligible for EPT reported receiving EPT for their partner, similar to what was observed in our study. A 9-state study of physicians practicing in specialties that treat adolescents found, while 63% of providers support EPT, only 20% reported ever offering EPT. 41 Barriers to prescribing EPT have been identified including minimal physician resident education, costs, and legal considerations. [40] [41] [42] [43] [44] [45] Most of the physicians surveyed in our study did not know state EPT laws and of those who thought EPT was illegal, over half were incorrect. Expedited partner therapy is governed by the state, not national law, and there is wide variation in state practices. For example, in some states, the medication can be dispensed, opposed to a prescription for the medication, and in others, if the patient does not know or is unwilling to disclose the partner's name, the provider is allowed to write "expedited partner therapy" instead of a name on the prescription. Electronic medical record prescribing may also hinder EPT prescription, because it is difficult to electronically prescribe to the partner if he/she is not registered in the medical records. 46 This study has limitations. As primary recruitment, the survey was only emailed to members of the AAP SOEM which may be a biased sample. However, as the largest pediatrician organization with national representation, this sampling provided the optimal cross section of pediatricians working in the emergency setting. The recruitment methodology used may have included non-AAP SOEM physicians, yet all participants in the secondary recruitment were PEM trained. There was no mechanism in place to prohibit physicians from taking the survey multiple times which would reduce the response rate. These results may not be generalized to other physician subspecialties. Those who did participate may have an interest in this topic or may have responded differently from actual practice, both of which potentially overestimates adherence to the STI collection/testing guidelines and EPT use/ knowledge. Lastly, the survey sent to participants stated "PCR" in the survey answers, instead of "NAAT." As there are other forms of NAATs available, some participants may not have recognized PCR as a form of NAAT.
Our study found poor physician compliance with the STI collection/testing guidelines for chlamydia and gonorrhea in adolescent females. Additionally, use of expedited partner treatment for adolescents in the emergency setting is inadequate. This study highlights the need for improved adherence to the STI collection/ testing guidelines, increased EPT knowledge, and appropriate EPT use in the ED setting. Results may inform the development of a novel intervention to optimize care and bridge the gap between knowledge and practice in the pediatric ED setting.
